HIV-1 reverse transcriptase: polymerization properties of the p51 homodimer compared to the p66/p51 heterodimer.
The polymerase activity of the p51 homodimeric form of HIV reverse transcriptase was characterized by activity gel analysis, steady-state kinetic measurements, and processivity assays, and the activity was shown to be highly similar to that for the p66/p51 heterodimer. Recombinant 51- and 66-kDa reverse transcriptase proteins were individually expressed from an HIV-1 Pol gene having an accumulation of natural amino acid mutations compared to the BH10 clone (Ratner et al., 1985). The preparation of an active p51 homodimer critically depended on low temperature during its expression in bacterial cultures. Activity gel analysis demonstrates that refolded p51 protein derived from denatured p66/p51 heterodimer yields an active polymerase. The p51 homodimer has approximately one-half the activity and processivity of the heterodimer, while both enzymes have similar thermostability. Steady-state measurements reveal no significant differences in apparent affinities for substrate or homopolymeric template-primer, suggesting that the subunits in both enzyme forms have similar conformations. Template challenge experiments show that the off-rates for template-primer are lower, but as indicated by primer extension analyses, processivity is less for p51 homodimer. These results show that the RNase H domain is not essential for the assembly of the functional polymerase, but suggest that it enhances processivity.